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Rate of Clinical Progression in Parkinson’s Disease:
A Prospective Study

***Anette Schrag, MD, PhD, Richard Dodel, MD, MPH, Annika Spottke, MD,
Bernhard Bornschein, MD, MPH, Uwe Siebert, MPH, MSc and Niall P. Quinn, MD, MRCP

*Department of Clinical Neurosciences, Royal Free Hospital, University College London, London, United Kingdom,
**Department of Motor Neurosciences and Movement Disorders, Institute of Neurology, University College London,
London, United Kingdom

—ERDERREAER AR VTS, /~—F> Y fF (Parkinson's
disease; PD) DE&ARRIEITZIRFILcRIBE T—F I3
FEALRL, REDEFTICHEDIBRINETREDE
{EICDNTIE, BHERORMN HD. AHFTTIE, PD
DERRFETREICDNT, BRN—2DY > TILE
LCTBE 145 6l% 1 £/, s X—20Y > 7L
ELTERE 124 01& 4 FBIChIcUEES Lz, 27
IWOBEEFBALCEBRIMREICISL, EERI7
CEFEIMER D7 DFIIEREFBLERIT, EARXITD
2.4 ~TA%DEETHY), ZOREREND, ETE
EBIZIINBYDEAZENHDZENBEOMNCE DI,
EBERXIT7DBLDOREIL 4 ERBDEMAEPICER
ERY, RENEITLIZEBETIIBRLERENR

ElgHxonignoreh, hid, REHAETLIZEBET
SEHEDEBRENERT DI LICEKY, EHEE(IC
MATEBBEELRILTDIENRBREINHBEREES
ZboNd, EHEX—2DEEY > TILTIE, B
BBFIC motor fluctuation, XIE, SDOfF, EIRES, BE
PR SHEEICHRSE S NN (IXTp<0.01), /&
BRAR—2DEEY > TIVTIIREAEATZBEICHN
TIRF2T7, motor fluctuation, ¥, XIEHZL
AHOH, BMAATESDRAATEARRTH O (T
NTp<0.001), RIAFDFER, PD BEDEE R
T DEREITEBDETICHOBRLT D RN
IFond, LhL, EEEFEITRBOEITE, EREMU
NADRMELICEHET DEMEICHL, BlLL#TD,

Sfco ERMERTT7DBLERREICIIHREICHITD
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N—=F2) 9%, #7137, UPDRS, RE

IR—F 2V 9% (Parkinson’s disease; PD) (12 h>Diff
TIEDEETH Y, HBEOMBEE L JEE BB R (XX
WEEL, ANEEIEOEMEBIEL T, 2L, RED
HEATHEEIC OO TIRHARBRIC L > TRELZEIHDEDN
Aoz M, TOLDREEHEDKINE LT, HikAR
TOBFEN !, YL OS—F 2 AaHREE S
L7 F TETT A ) 2, BB IR ¢, BEY T
TN—T DAL 2B PRF LN TEY, #EITOROEH
BTN —F DI R T TE TV ADERL TS 1215,
PD & O BEIRGAK K8 AEBE) A 2 Sl b ds &
rERILT 3 FBE LT, ['"PI]B-CIT SPECT % 7- 1%
["FIDOPA PET % JH\ 7o BEBERV ISR A T (3, AFEHETT

HREDI 24 ~ 3% EHE SN TR >, HIHERDHMETT
BEORXLDENRMINEHREL>TVE, £z,
—HRDWITE T, BEBDHEIT ISR HEFT ML DI AL
T3 EHRBINTZ W26, —J7 PET B LN
SPECT b O# R FERE X ER I 2 BifERRIR A a7 L |0
HEZRTICE» DL T Y, SRR T DT L
i R A HE AT DAHBE (AR C &3S ST L B 192028,
7z, ["PI]B-CIT SPECT 23 (F 2 RESAR DU BRI 0 3A
Air DY & Unified Parkinson’s Disease Rating Scale
(UPDRS) DA77 OZEALEIZ DV T, 1B THRE
DOMHBANED LN TV ZICT IRV, Zofl, 7k
LDZ L OHH 50, PRIEETT ORREEE L TIIHERER



BRI Z Y TE R E VI TN H 2 0355, L7
oT, BUETH, REDOETOMMEE L L TR
78 TRER O SN T W5, PD DEFTICET 51
WL, 78—F 2V T ORI O HE M@, L
AR (L-F2%) BHFERTRRO T — XICBH§ 2 #2100 & fiftd
ThEBERLNTVED, FEEOEITICHT 2N &
EHT X ERIEDEL, AT ADEZZTRTVEE
Zbh, 7o, EAREELERL 7 LEEH DA Z IS
ELTWV3, L7zW>TAMIETIE, PD ORIKIEETT
HEEIZDOWT, b R—ADBEY > FILT 1AER], Hb
WAt S R— 2D BEY I EHOT 4 £ O 2 DO
FlEWFEDT — X Z@ih U, BB OEIT ISP B R
DHEITIREDHL N T 20502 M5 %,

L NRBIOITR

PO
WbtR—ADBHEY > TN

2 # T OIEEIREF 3 L O PD AR, 2 ADERNRIRSE
BE, BEN 12 AO—MBHZEED S, [PD OREEMEASE
(probable PD) | & DIRELAE® %724 & 145 il % &
L, SHEREAOHEFEZKBELL: (i), wTho
BEY 1 AOMBNBIEC X > TS, JHli %320
=Yy NEIRERTAIRE & $J%E - #4/ - motor fluctuation -
DVAFATT OH T 2B AN Lz, Wik
o7 fl, X 48 HITH o7z FHER (£ SD) (F
67.3 = 9.6 j% (HiPH : 37 ~ 04), FEAERF O FHYAE 1T
57.6 = 12.0 j% (HiPH @ 14 ~ 76), IR BRI O S 39 FE
HWINX 9.3 £ 7.4 4F (HEIPH : 0.9 ~ 356) Tholz. 14EE,
] CEER A3 U RS TR 23l L 7c, 5 64 B (44%)
123 motor fluctuation A3% 5 AL, 7 (% Ton] DKFIETIT-
7z

gt SR — 2D BEY T

02 RHIX DI —=F 2 A R R % Bt 3 % Hbik
HEHIWFIEIC 0T, TPD OWJEEMED SV (probable PD) |
EOIAERG I U BE 124 A0t R E L2, FE
XD P L A (RO DR IRFEAG L % &) %252
ML 7z (i), BB & Tl o 5 R A RF Y 2 BB L,
F v ) AMIGAL, FEBELNIZEHIC—E
OEMFEZMEL, 2 BB INICH T2 X5 KEL 72,
12 p B E 4 ERBICH PN UEMEZEM L, 20

A. Schrag et al.

Hitltt S R—ZADEBEEY > TNICE I N EBEEDORZH
&, WF9EE 52 & RN bR Bls 220 eh o 7z,

FHERE

JEEEN— ZADBFEY >~ FILTREN—ATA VL 1 4E
% DBPFFHFTRFC Hoehn and Yahr (HY) Scale®, UPDRS™,
Mini Mental State Examination (MMSE) *, X 27 5D}
P LS (Beck Depression Inventory; BDI) * % 3l L 7z,
KT (X UPDRS Part I (ADL) 33 & 7X Part Il GE &) DT —
BB T 5, Part T (ADL) (CB9298471%, Tonl Ff&
loff] RFI43(FCaldk L7z,

MO AL = 2D BE Y TV TENRN—AT 1 VIS
HY Scale, UPDRS, Schwab and England (SE) Scale, MMSE
R L7z, ARt ARD HY Scale 38 & 78 SE Scale
D% % BE R L 72, KRB B & OUEF I X 2 3
O—FEEE» o7z (BNHBEFREIZ HY Scale T 0.70,
SE Scale T 0.82) ¥, & ICEX BDI &k 3 » ALAND
FOHE (EE], BRECASOABEEESR), MEE(C X % motor
fluctuation, FEMEREE, XI%E, GlEkes) (CBId 2 E-IC
HIET 2 LB LIz, 1ERLE 4 R OBIHTE T
X, IRTOAEFEEICHLIARXHY Scale 5 XU SE
Scale, BDI, i 3 » H D PD itk & G HHEICEI T %
(S HE - S A BAN

SEYIFE DO ZALICBE 9 2 51 T3, L- KSR
(L-dopa equivalent units; LEU) % XD X S IZFHHR L7z L~
RISX 1, TR HRUX13: 7a®r ) FF2X105 7
LTV, TFZIRFY =)L, 7203 lisuride X 67 ; B
Za—LX 100 5 ~0LTY R X8 5 apomorphine (A mg) .

MWFFEIE SR OBRFERZ BRI, TT
DEFHPHA T A—LRT L NI LI,

et rRn

T ARTOHEFEEBUS DOV THHAR & Kolmogorov-Smirnov
MOE TIERMEZMET L, SBUSIS U T, AR,
RE, P Z2RLTce AT 3V —ZRBUC OV T S—t
TR R U, ETHEIERARTRL, B
TR & RX— A5 A VIFD A7 D7 7% B PR (6
) CTRRUTHEI L. (B 0 237 /4F), B 2 5 R
FERToOZAREE T 5720, FHREOE{LEZZD
RRAATIENT 28—t T —ITmRL, B EL 72
(AL %) IAATT LWL 722 LR 2R LI2O
X, XN=ZA5A VDA T BB ICZbLRDID
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TABLE 1. Comparisons of disease severity over one yr in the clinic-based sample (means, SD)

HThs B, ~—2A

SA D AAT H 2T,
FOW% 3 ICEL LGSR
50% D %Ak, 40 55 4812
ZAL L 7251513 20% D2k

Baseline One yr P-value
No. of completed questionnaires 128 128
Hoehn and Yahr score 2.8 (1.1) 3.1(1.0) <0.0001
UPDRS motor score 31.0 (21.8) 33.9(21.3) 0.004
UPDRS ADL score (off) 17.3 (11.5) 18.8 (12.9) <0.0001
UDPRS ADL score (on) 12.4 (10.3) 152 (11.4) <0.0001
UDPRS complications score 3.7(3.8) 3.9(3.9) ns
Mini mental state examination (MMSE) 25.6 (6.2) 25.4(7.9) ns
Beck depression inventory (BDI) 10.3 (6.8) 9.3 (6.0) 0.04
Levodopa equivalent units 500 (407.3) 500.3 (324.8) ns

EoTLEI20),

KU, N—=AF A KD
HY Scale 35 £ 7F UPDRS D
AT &, R & TR EE DO BIR % L, Rt L7z,
ZOL#ETIX, UPDRS Part Il D A7 % BEiEE AT
#t (230 SREIEEADTR (<30) (207, M
YT B A B O 3o %2, THFEB
FIER A L2 O A B OIS X ) 20T AN v
IWERM Iz, AT TV =T —RIE A ZFWE,
TRV T AV =T —RE 74 v v —HET
Pl U7z, IR T — X2 DT id Spearman D IEAZAH B %
BastR L, fiUEORIFRRIC I > T, gk
T L7 C b0 BT b B S s D % it
272, HETHEEO I T, B O R A
HEE BRI S IR L 72 (RbER— ADBE Y
> 7 IV TIE HY Scale (2D W TIE 13% D B EH % [ A4F,
UPDRS Part I (2D Tl 2% DA % B4+, UPDRS Part
IS DV TIERRIMIZR Lo Mgtk 3 R— 2D EE S > T v
T3 HY Scale (DWW T 16%, SE Scale (2DWT X 9%
DEFZFRIN) o B ARMEENERE 2 BRI L 7T v T
b, MREEELEr o7,

o R

fEBER—ZDBEY TN E L TSHLIEED b,
145 B3 R—A 5 A ORI %2523, 128 fild3 1 H£Z D
PR 252 0 7o TR 252 b B E DS B, 6 4
FFECL, 2 BlIERICRIERE 22, R OEE $E
oo otzh, ZMEHERL T, BUHEICS

MU 72 BE RO NOREHARRE & R— 25 4 VIFOFE
P, EEEREICSIM U kb o B A TH o7,

Hb At R—ZADBE Y > ST, BHE 82 filhi~—
AT A VRHIIRHS B IZRCBIE Ulce 72,64 1lH3 1 44:45,
68 %3 4 FEB OB AR OB I HEF L, 3 MO
MEEFRTICHE LD 49 I TH o7z, 1AEB DR
TiE, 19 FIHFELE, 9 WIS MAEREHRL, 32 A3
Tholzo 4 FEBORETIX, 29 HlHFEL, 10 HHSM
ZRERL, 17 0I3EMETh o7z 1 HEEOR ATHERM
SUCRIF LCEF R, BEEOBELY ER—AT 1~
RO AL (p = 0.006), MMSE (357223 (p
< 0.001), HY Scale, UPDRS, SE Scale ™ A 27 (Z[alf
Tholze 4FEBICHEFLIEEY, EHZFOBEFLD Y
N—=AFA VROFEHHEL (p <005, BDIOAIT
DMEHo72h (p <0.05), X—AFA VIO HY Scale,
UPDRS, MMSE, SE Scale [ftkThH -7z,

FEMRDELT

ke N— ZDHEFE Y > 7T, HY Scale DAIT,
UPDRS Part I ® A7, lon) B35 X Toff] KED UPDRS
Part I DA77 TRl L 7B HAEREDS 12 » HIFTHEIZ
WAL L7: (Table 1), HuUsth & N—2DHHF D> T LTI,
HY Scale DA77 & SE Scale D A7 H3 1 FEH B L TN 4
EMCHBEICE(L L (Table 2)o FibEN—ZADEFH P>
7V CIX, MMSE ¥ X7} UPDRS Part IV (5 f4iE) O A
a7 oOHERZLERD S h o7z, BDI THIEL:
27, WHENR—ZDBHEY TV TR DT I

TABLE 2. Comparisons of disease severity ratings over four yr in the community-based sample

Disease severity ratings in those who
completed the 1 yr questionnaire (means, SD)

Disease severity ratings in those who
completed the 4 yr questionnaire

Baseline 1yr P-value Baseline 4 yr P-value
No. of completed questionnaires 64 64 - 68 68 -
Self-administered Hoehn and Yahr score 2.2(0.9)* 2.5(0.9)* 0.03 2.2 (1.0)* 2.8 (1.3)* 0.004
Self-administered Schwab and England score 81.7 (18.2)* 71.9 (22.3)* 0.001 81.7 (17.06)* 64.4 (29.0)* <0.0001
Beck depression inventory (BDI) 9.9 (10.2)° 10.2 (9.3)° ns 9.9 (11.2)° 10.2 (10.2)° ns

2Mean (standard deviation). "Median (range).



L7ehs, Hilitt s R— A0 BH Y > TV TEZE L L 5 h -
720 WBER—ZADBEY TV TE, 1| FEOBEHHE
BT, A& ICED S GIHERNAROH ELZL
&Nz, L L, gt R—ZADEET
TIVICB T B 4EBOBYHHA T, S DK, motor
fluctuat ion, FCHERETE, WEMEREE, LIREOHEEHHEIC
BEMU7Z: (Table 3) o JRBEN—ZADBFH Y > T MTBNT,
NR—=AFA4 VhE 1 0 LEU 3[BT H 7z (Table 1),

BENPEE & £ SEREDETRE
JH [ 5 & 2R R B AR oD AR TR 1T M D TR UL 0 ~
52%DHFTHY (Table 4), VML 24 ~74%Th->

A. Schrag et al.

7z (Table 5), EHEfRAG AL, EBEDOMITICITH
BORELRMAED D -T2, HY Scale (2 & 2 HEITHEET 2

M OBES VB THRE Y, ETHEDAEIVRIRS
Nrz. i, FH—Y VN T b REIC & > THEfT
HELICAEDBLNI T En b, FRULEH PD DT % 5
BT HFHEL TWE IR Ehic, T4bb,
HY Scale (& B ¥ & o8 3212 K 8 o 8 B [ (axial
impairment), SE Scale (J/EIGEIEZFHIIL T\ 5 & 2
Lz, Mgt R R—ZADBEY > TV TE 4 F 0B
PRHE D T b h, LR L 4 EROWBYHE %32
U7cBFEOAZBHH LIGEETY, EIEEE 4 EHO
ELEHRME > TELS o/ E 2 6T,

TABLE 3. Self-reported complications of Parkinson’s disease in the community-based sample

Self-reported symptoms Baseline (%) 1 yr (%) P-value 4 yr (%) P-value
Falls 32 29 Ns 30 ns
Memory difficulties 21 40 0.01 60 0.004
Bladder problems 11 = - 40 0.02
Depression 27 45 ns 56 0.007
Hallucinations 23 45 ns 56 ns
Involuntary movements 10 38 0.001 43 <0.001
Motor fluctuations 31 42 ns 46 ns

“data not collected.

TABLE 4. Progression rates for motor and disability scores

Median (range)

Progression rate
(in score points per yr)

Progression rate
(in % of maximum possible score per yr)

Clinic-based sample

Hoehn and Yahr change over 1 yr 0@3.2) 0(64.4)
UPDRS motor score over 1 yr 3.3(59.2) 3.0 (54.8)
UPDRS ADL off score over 1 yr 1.1 (31.0) 2.1(59.6)
UPDRS ADL on score over 1 yr 2.2 (25.3) 4.3 (48.6)
Community based sample

Hoehn and Yahr stage change per yr

Over 1 yr 0.2 (1.86) 4.0 (37.1)
Over 4 yr 0.06 (1.39) 1.2 (27.8)
Schwab and England score change per yr

Over 1 yr —5.2(53.7) —5.2(53.7)
Over 4 yr —=2.7(17.7) —=2.7(17.7)

TABLE 5. Standardised progression rates for motor scores per yr by disease severity at baseline (means and SD)

Hoehn and Yahr

Hoehn and Yahr

stage 1-2.5 stage 3-5 P-value* UPDRS <30 UPDRS =30 P-value” Total

% Change in UPDRS III / yr  Mean 5.19.1) 0.35 (10.5) 0.02 5.8 (8.5) —2.5(10.4) <0.0001 2.4(10.1)
over 1 yr (clinic-based Median 53 22 5.8 - 3.0
sample)

% Change in HY / yr over 1  Mean 12.7 (12.4) 2.1(94) <0.0001 9.5 (12.8) 4.4 (10.6) 0.02 74(12.2)
yr (clinic-based sample) Median 19.2 0 0 0 0

% Change in HY score/yr Mean 5.0 (8.9) 1.9 (10.3) ns 4.6 (9.6) 3.4 (13.1) ns 3.7(09.4)
over 1 yr (community- Median 4.4 0 2 0 4.0
based sample)

% Change in HY score/yr Mean 13.5(23.5) 5.0 (20.3) ns 2.6 (3.7) 0.5 (8.3) ns 2.27(5.2)
over 4 yr (community- Median 2.6 0 2.6 0 1.2

based sample)

UPDRS, Unified Parkinson’s Disease Rating Scale. SD, standard deviation.

*Mann—Whitney test.
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N—254 VEDOEBEEERICAHAETEE
PREBOMITICHEY, EHEPER DM TIHEEDEL o7z
DEDPRMNRLEIZD, XR—AF4 VROHRTREANMEL
FoREHEALHES TR S 2 MR L7, N— AT 4 VD HY
Scale 72(X UPDRS Part Il O A2 7 HHEVEE L, ~—
ATA VREOPBEIEED R OGEF LY G, EEHREE D
KRELMEFTLI: (Table 5), LA L, AEEVEDSHN
=D RIRHENR—ADEES TV DATHoT,
AETEEEDHEITICDOWVT, WbiR—ZADBE Y > T
TlX Toff] K§D UPDRS Part II, 3ulsi#h &5 — 2D &
> 7V T3 SE Scale Talifi L7z8i65, N—AT A VI
D HAELE T o B U 7B F RN IR 2 I 2 A A2 3R
bhgeh otz

ke N— ZDHEY > FIVT PD GHHEZR RT3 &,
VDS ILRE I HEFT L 72 B T Y AF A 27, motor
fluctuation, ¥AfHl, LIHDOFHIRIIGRICT L, MMSE &
LUBDI A7 AR THY (§7XT p <0.001), BGHF
HERRICX, A, AFAT7, motor fluctuation /3%
{AHBHA, MMSE Aa7 dMEro7z ()T p <0.05),
Mg AL R—ADBE Y > FIVTR, HRIADHEA ISR
(% motor fluctuation 35 & NIEE|DFEHLHHE <, MMSE
BLOBDIOAATWBARTH-7: (FXT p <0.05,

B & %

KWL, BRIRETROEREICE VT, PD DKM
HEFTISE & N— AT A VORI E OBARR, F 7R
PRI DWW TR LIcRWIDOWIETH 5,

EITERE

AR TIE, mAATT LML TR L 72351,
Hifi PR R EELAE B O 1 AR D3 AT I (3 2.4 ~ 7.4% D
HPATH o7z LARTOWFLTIE, 4EM O IRINHES THE
DOEFHPFZIRKATIT D05 ~89% L HMEINTE
0, SHOFEFIIIOMEIZIERLTHS, /2, KR
IR S B NS E LR O IE TR
¥ﬂLﬁLﬁikan7®%35~4%aﬁ¢§nf
B 1R g e 4 AR ds KO0 8 AR o BRIV
T(%, UPDRS Part Il O A2 7 OETTHIE T LY bk
Mol WEIN TV 5, BEGHEIN R, 5705
[l DORFFE & LT 2 B3 TERWVD, TRHDT—
Kb b, BRSNS RINE Y 2 (3 EAERIE T LA

BB EWRBINTEY, 2O RE—HT 5,
MO 2R — A DT THE Sz HY Scale DAF
BHETEE X, K2DORREMERTHY, KRKAITD
3.5% TH 7Y, [HUWIEICEH T, UPDRS Part Il D
A7 OFMEITEIL I RA AT D 1.8%DEALICH
HLTEY, UPDRS Part TD A7 (3 1 AEENICHR K A
a7 D 3.1%E (L7, iz, BAIAITIZMENL, motor
fluctuation & P AF AT 7ML 72H3, BDIDO AT
BELL e h ol TOMRTIIE HICEVBEEGRAED
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J) OARIEEE © 3% ->T, WRDOMEALRIC I
WTHETEE DK R 3A 6 NGk, SEEICEITE
TER,

—J7, N=ATA VRO ENEE N 2 BERER T
l%, SE Scale ¥ & 72X UPDRS Part Il C#ll7& L7z 2L 1B fED
HEITICOWTHEEZEZED LN D oTz, TDIENH,
BYHEORIMEE X IR OETICHE-> T AN
%, Hiffl, motor fluctuation, ¥ AF XTI 7, itlEEk
i, KL Voo PD AOHEDH#EIT T2 810k >
T, EIREMESEL LK T S RS hid, Ihbd
DEPHE SR DR E & & & ISR A DRI A1
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TABLE 1. Questionnaire

Was this questionnaire filled out with your spouse or family?

1. Did you have any adverse effects to L-dopa, sinemet, prolopa, or dopamine agonists ropinirole, requip,

pramipexole, mirapex, pergolide, or bromocriptine?

Circle any that apply: vivid dreams, shouting in sleep, hallucinations, anxiety

1

If yes, what is it?
. When did you become interested in your hobby (years)?
. How do you feel when you are doing your hobby?
. How many hours per day do you spend on your hobby?
. Does your hobby interfere with sleep?
If yes, please describe how.
7. Do you have difficulties in finishing your hobby projects?

NN AW

Do you have any hobbies or pastimes or activities you do repeatedly?

8. How do you feel when you are interrupted when you are engaged with your hobby (i.e., do you ever get

angry or upset)?
9. Are you interested in your hobby only when “on”?

10. Do you make a mess when you are pursuing your pastimes or hobbies?

11. Is it difficult to finish projects?

12. How many hours per day do you spend on the following?
Cleaning/tidying
Gardening
Collecting things

Repairing/dismantling, e.g., computers, television, radio (if yes, were you able to put them back together?)

Sorting, e.g., papers, through drawers/handbag
13. Do you ever take extra sinemet or dopamine agonist?
If yes, how much and often per day?

No Yes
No Yes
No Yes
No Yes
No Yes
No Yes
No Yes
No Yes
No Yes
No Yes

FERICBIEZMAZ, BEPNEETHRETEELII
X HAiAb L7z (Table 1), BEZ/ICEINMEHICLD,
TED BN THIN D 2, IEEZGEIEYELR G2
T2 LW S N/287, punding & EFE LI, FAIC
TR SIS U7 BB OO TR, RS E A %
FoTERE TS HICHE A M S T 21T o 72,

BHEIC X 2 EREADONE L ERNC X 2 M &HY #H T
DR Z LT 2720, L-RoSHAHES L {IFL-K
JUCHARLL 72 1 HH & (levodopa equivalent daily dose;
LEDD) #3800 mg % [n]% .2 40 fTiX, 1 BOEf
(J.M.M.) %3 punding fTENC DV THEI YA ZIT-
7z

FBE D L-N R 1, XKAD@Y mg B4 T
FIHELZ: I L-FR2 AV E RS F 25—+ (L-F28/
FIVE RISCR X 0.75) + [(L-R78/ ZNERSUF o
Z—+ L-R8,/A)VE RJSCR X 0.75)] X (tolcapone
FlRTRARIBELEINTOLIEEICR) 025
+ (FZ7IRFY—IX 675 + (LTY KX 100) +
(m¥=—g—)L X 1667) + 70E2 ) FF£10),

I T

FEADEERIT 78% (373 il 291 fil) TH -7z,
Punding (355 291 b 4 i (Zgk 2 6, TPk 2 ) 1
BOLEN, FOBOWHEZ/IIBEIHICL2MEEYFE

THER SNz, 2 0ITE, BH 4R Ea>Ea—2%
=L 5 e S e 1Bl EH 3 RERILLE Y
T2 T, VNI O 53R & R AL T DRI % 4T
UKL Tz, L7ch3> T punding DRFEHRIE 1.4% T
Hotz, 73—F 2V EONHRM X punding Db % 18
HTIE8TAE (HiPH:5~154FE) THhoDITHL,
punding D7 WEFTIE 9.1 48 (#iPH © 1 ~334F) Tho
72 ZEIOFHARNIC ZIEEDS punding Z R L TV 72D
F1HlOHATH-7z, 3 4Hlid LEDD OERICIET A3, |1
Bl R 2 15 L 72,

Punding Db 2 E#F TV F s L-F & 1 O Ro<
IVTAZALN (FFIRFY LB, uP_o—):
L) ZEHLTEY, 1722 RALTY
7z (¥4 LEDD : 850 mg, #iPH : 450 ~ 1,100 mg), 3 #ll
f‘ai'lﬁaﬁibﬁiﬁ b SNz, 2 HliE DSM-TV FEHE 2 il

RBHETH o720 Punding DA SNIZBFZHED

TTENCBE T 200 e, BERZ L OEHE, BMED
INSDITECHHEZRZ L #BRZ DD, B
HEEHSDITENCEIES D 5 L IF B >TWh o7,

B LTS 2 EH LT 2 T punding D3EE S
NZBHEDOS B, ERNC X 2B &HY ##T punding 3
FE SNl en o7z, miE L-R Sl 8%
(20 ) (2B B 1 HAEE 1,272 + 270 mg, L-K
IRE PRI T I A NOOFHBGEE 20 #l) D
1 HA®R(Z 1,303 = 342 mg Th oz,
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punding &E5—F > 2

BERBER)

b2 75 mOAMEEE, BEFEIEERTHY, B
LD TV 2. PD OIRIEI 16 £/ TH -7, (HHHE
ANE L-K2$900 mg/ H, 77 I_FY—) 3 mg/H,
TR T200mg/ HTh o7z, WL 54ER, o
BERHE2OBFLECEF LD, OTFhdaEEins
ot BEE—HW, ABEHELT, FoLlin L
DICIF 2 E5o LT 7z, BRIEE I BE 9 2 IS [ %
KEATEDS, BITT252LR>TE Ao, e, HHD
BB I H S ARy T HESIZHDD,
HREFEINEh o, LT, BEORKTHRD
M & 722 2 D3 punding Th o7z, FWIBE I AT
LTHIDLD 2irEditbe L, BHEE, HHOITH)
PTRMEDHZVIAWYITHE L% EEL, TT
WCHATRE 2 <, BFENRRELR LG VICbrhb
59, BFIEREILNZRDRT 2,

B % %

AWFFE T, MR O KB PD &M D 1.4%!(2
punding %3887z, Evans 5° (Z, punding {TEJICIRFH &
EHERD DORFEYNCEHR I N TS Z & 2 EH TR
TV WAL, SHOBFHFIASGOITENICHETS
R Dol SRIOMGERSEM T, punding D&
H a4 pid 2 FHCRRAERERES A SN TEBY, Zhi
O TUHI ORI E DAEDFHWITE S TH5 9, Punding
DOWNFIZDNTIE, HBHEDOLIETD 5 DR HE (B
RS B L 7w pii o vE &y, 2 61) (chz, o 2 #
TEFHONBESRE (a>a—4r—L) BEDLA
726

SRIOEBEHELEMTIL, Evans 5 ° O#HEICEER, punding
DHIREP K o7 (1.4%% 14%), Thb 2 DO
FRTE, BEERICUTOL S L 0»A 547z, Evans
50%, SR L-F)MEHEE DA ZIERL oot
L, SHo#FAETIE, 5L (FMBEFKICHER Lz PD
BEENGE LI, $£72, Evans 5° DIHEINY &%
1ToBHERSOHTHo7zDIT L, SO TIE
373 Bl ZifE U7z, Evans 5 ° (%, BHE» S EEFEXILY
iiolzhs, SHOME T, BHE 40 iz i
SFORERICEMOERME SO MEZIT AR, &
HLMEEZMEE LT 2HEMROAHREL, punding
WOV TREEMBE TRV LW RENT, T,

Evans 5 ° (%, punding (CDWT, TEEDFHPHICIKEZ
NI TS EREFL TV L REMNH DR 2 T8
ThY, ZO—HT, BbEHE&/ KLV olBiizft
2D LERL TV, FHIToIHE T, IS
R ELZ TORTHIC OV TEEENMHEELHET
&7:72%, punding DETEICH T 2L L 0 EWVIET
Thd, BELAZFZTHELNZEHRITADENY, F
JBEO—KHNTH5A[REMED D S, HlZ (X, apomorphine (X
WETEMEATRETH S, ZFXTREATER,
Apomorphine (Z5E SR BIRIME R /SI 7 T =AM Th
v, TbAFa—3 LLTRUC Toff] (C%>720, NI
LTOHBROHKBID Lol DRI T2 BEFISHL
T, H2VEFHIER I HWEZANE LTHEHAS A
37, L7zh3> T, Evans 5° OWFRTIE, BEE X VR
RSS2 RAH 22T TBY, ZOHiHE punding DR
RYmlholeeEAbNDS, 7z, Evans 53, HHD
KbV AF 2 —HE2FH L/ Wi L THBY, punding
WDV TIRBMEBRTHYI T E 2 WRENEDLH 5 %,

Punding DA LNIZBEHE TR RSIT7IT=A
MZMZTL-K2$ZRHL T\ 7z, Punding DREEHRDS
Kh> o778, punding D7Zh - 7z EEH DS 71
T7ANVEDIIITE Kb o7, 72721, punding D
HHENIEFETIE, HEWH LWL RI 7T AT
HBTT7INFY - Pua— s h Ty
feo 70EZY) TF 2L TY Rid punding DEET
BEAIhTESLT, FEHDOWTT 22— I T
W3 EFEZLNE (FaEZ ) TF 2 E5H TR
JEHHMEL, A LWL R I 7 I =2 M K0 & il
Thd, £z, VTV FIOLARBEHHALZ D 72D B
TR EZ 5TV 3),

Fernandez & Friedman® (Z, L-RF7SO¥iiiE 721k K%
IVT7IAZANOELGHINICX Y, punding HSET S
ZEHEWMELTWS, Evans H° (3, R8I R H
# GHEA) oW, 7TF7erFiidrul s
VORI E Y, EEDOEMB O punding ZEEIH I €T
Wh, Fie, BHE BT L-R S0 g i % k0 %
IO IHSEICZOHD DOHEE G2 208 H3H >
oo GRIOWFROBETIE, P332 T7ITZ A MEAE
U5 T L TITENCUGE DA 57z, Punding DL
RBHPEL, FHED RIS 2B/ BT 24 T D5 %]
EWCTEHILRTEEo, HBHIE R8I 4
FHEDEBIEDOAICE £ % o/, EHBEGEDMER 2 HIN



& L7 IRE AR A D S IE b3 b & E 25
N5 H3, (THIRETE OWRECIEE B AREEWEE OB G % 2
G7oEEORRANELE T, HERODLTH A LA
HINTED Y, ZoRZTRERTZ2LEDIDH 5,
Punding OHEERFE OO, IEFETHEIH» S RET
BCEZ AR VB AHMETH Y, EE WL
<, BEVHENIHERZHET2HREEL KN EH
5, EAIE punding I DWW THEFETLILELH S,
BEOITED N AR Z#H LV, BERICEEL 52T
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Abstract
IS—F 2V R EBE O BLEBIMEEE IS5
FR FiBds OB ERR 2 & U7z —MIERBICRI 3 o % 3R

Effects of Unilateral Subthalamic and Pallidal Deep Brain Stimulation on
Fine Motor Functions in Parkinson’s Disease

***Ken Nakamura, MD, PhD, Chadwick W. Christine, MD, Philip A. Start, MD, PhD, and William J. Marks, Jr., MD

*Department of Neurology, University of California, San Francisco, California, USA
**Parkinson’s Disease Research, Education, and Clinical Center, San Francisco Veterans Affairs Medical Center, San Francisco, California, USA

REBENR (deep brain stimulation; DBS) |, E&)  &FD:|/AS (dexterity) IIBRICHELED, KRIG

EEAM4DS/N—F2V % (Parkinson’'s disease;
PD) BEICBWEABEACTHD, 2 DOELFIHIER
ELTHRIRAT# (subthalamic nucleus; STN) &%
BIKWET (globus pallidus internus; GPi) h'é%2hY,
EBEON—HZENETDRIBN A K EBMAEH
ISBHERATHD, SEDRIEEEERLHERTIE, &
17U7c PD &% 33 flZz3d%xRIC STN &/zld GPi 212/
ELT—IE DBS &7, ITHEENRENDMRZ LLER

BEICHTDMRIFIFEALEIEIIELAONTEND
feo ZRELT, 2 DORARHIICH NV TERERICES
RBOOSNEN DIz, BEBFRBDUEERL, MRIOFEY
BRI DRI ERBELIZH, FOBASICDONT
SZDMEBIIAONEN DIz, SEIDFMENS, STN
7cld GPi Z1ZET D DBS (LY, RRHADAZIBERE
T3, FOEFNEREICHET DI EATEREIND,
Flz, MBIDFEPEAITT I DRISEND, —BERDEE)

REILTco EMIRED off HAIC STN (ERE 1864l & REICHITDWEWMRNFAND,

72l GPi (#8&& 15 4l) ZRALIc& 25, EBFFE
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DORLLIED  REBRNRIAR, /N—F 2V R, RIKR T, RKEIK

TABLE 3. Prediction of postoperative improvement in fine motor functions by preoperative medication responsiveness

STN correlation GPi correlation

Movement

+stim/—meds r = 0.61 (0.20-0.84), P = 0.007 r = 0.58 (0.10-0.84), P = 0.022
+stim/+meds r = 0.74 (0.42-0.90), P = 0.0005 r = 0.80 (0.49-0.93), P = 0.0003
Dexterity

+stim/—meds r= —0.16 (—-0.59-0.35), P = 0.54 r = 0.089 (—0.46-0.59), P = 0.76
+stim/+meds r = 0.80 (0.52-0.92), P = 0.0001 r = 0.57 (0.06-0.85), P = 0.035
Reaction

+stim/—meds = 0.068 (—0.41-0.52), P = 0.79 r= —0.11 (-0.59-0.43), P = 0.72
+stim/+meds = 0.048 (—0.43-0.50), P = 0.85 r = 0.36 (—0.19-0.74), P = 0.19

Correlation between preoperative contralateral response to levodopa (difference between preoperative scores on and off medication) and
postoperative contralateral response to stimulation (difference between postoperative scores ON and OFF stimulation, in the presence and absence of
medication). Data were analyzed by linear regression (r is correlation coefficient, with 95% confidence intervals in parentheses).

Stim, testing in the presence of stimulation; meds, testing following the administration of dopaminergic medication.

TABLE 4. Prediction of postoperative improvement in fine motor functions by age

STN correlation by age GPi correlation by age

Movement

+stim/—meds r = 022 (-0.28-0.62), P = 0.37 r = —0.098 (—0.58-0.44), P = 0.73
+stim/+meds r = 0.14 (—=0.35-0.57), P = 0.57 r = —0.0017 (—0.51-0.51), P = 0.99
Dexterity

+stim/—meds = 0.18 (—0.33-0.61), P = 0.50 r = —0.094 (—0.59-0.46), P = 0.75
+stim/+meds = 0.21 (—0.40-0.63), P = 0.43 r= —021(—0.67-0.36), P = 0.47
Reaction

+stim/—meds r = —0.081 (—0.53-0.40), P = 0.75 r= —0.37 (—0.74-0.18), P = 0.18
+stim/+meds r= —0.17 (-0.59-0.32), P = 0.49 r= —023 (—-0.66-0.32), P = 0.4

Correlation between age and postoperative contralateral response to stimulation (difference between postoperative scores ON and OFF stimulation,
in the presence and absence of medication). Data were analyzed by linear regression (r is correlation coefficient, with 95% confidence intervals in
parentheses).

Stim, testing in the presence of stimulation; meds, testing following the administration of dopaminergic medication.
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Effects of Caffeine on the Freezing of Gait in Parkinson’s Disease

*Mayumi Kitagawa, MD, PhD, Hideki Houzen, MD, PhD, and Kunio Tashiro, MD, PhD

*Department of Neurology, Sapporo Azabu Neurosurgical Hospital, Sapporo, Japan

NITTANITT /22 Al BXU AA SHMEICTL, FOGTIIATIAVICEDHENRIRDON=HY,
ERIRMLFHSHEMERZ S D, ABTIE, /N—F2  [BBAE (trembling in place)] DEEIIEMNT
VAREBEDILKAE (freezing of gait; FOG) (Z3  &HDlce FOGICWT DN T T A DIMRICITE HBA
92HhT7T4> 100 mg/ HOBEMMEEESI LIz, FOG  RICMMEARIBLES, W74 DHRE5% 2 BEH
DY TEIATDENMIEKY, ATITAVDBEBEMRIC ETDIETHROEENROHONT,
IENRDONT, [TEHEE) (total akinesia)l ED

Movement Disorders Vol.22, No.5, 2007, pp. 710-712

IN—F IR, AR, NITTAY, 77/, Et

TABLE 1. Clinical characteristics and treatment results

Responder (n = 7) Nonresponder (n = 9)
Mean age (yr) 68.1 £9.7 633 £ 11.7
Mean treatment duration (yr) 84 +20 11.1 £43
Mean daily levodopa equivalent dosage (mg) 311.1 £ 1134 3344 = 89.0

Subtypes of FOG (n)
Mainly total akinesia 7 0
Both total akinesia and trembling in place 0 4
Mainly trembling in place 0 5
Mean total score of FOG questionnaire

Baseline 163 £5.0 139 £3.0
2 weeks (placebo) 16.0 £ 5.0 13.8 £33
4 weeks (caffeine 2 weeks) 11.3 £26 158 £33
6 weeks (caffeine 4 weeks) 11.0+23 153 +238
Change from placebo to the end of the study —5.0*32 1.6 223

Responder denotes a clinical global impression improvement score of 1 or 2; nonresponder, a clinical
global impression improvement score of 3 or 4.
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Depression Symptoms in Movement Disorders:
Comparing Parkinson’s Disease, Dystonia, and Essential Tremor

***Kimberly M. Miller, MS, Michael S. Okun, MD, Hubert F. Fernandez, MD, Charles E. Jacobson IV, BS,
Ramon L. Rodriguez, MD, and Dawn Bowers, PhD

*Department of Clinical and Health Psychology, College of Public Health and Health Professions, University of Florida, Gainesville, Florida, USA
**McKnight Brain Institute, University of Florida, Gainesville, Florida, USA

2ORII/N—F >V K (Parkinson's disease; PD)
BEICELLAEDN, 2BED 30 ~50%NRET D,
PD EBEZDSDMICDNWTIIHZBLDOHRNLEINT
NWBDIZXTFL, ZDOMODBEEEEDEEICHITEDOD
BROREEICDNTIIIFEAEBRN L RAFRDE
ZHMIE, PD, DX M7, KREMIRE (essential
tremor; ET) MBBEICHI\T, HEDD DIRERDHE
RRESDRDEEREZEZLLEL, PD EELRICHD
EBEEEDEECTEHOORIERDERENSLOMNE
SHZEPESMIT DI ETHD, PDEE 3546, &
ANZT7EE 83, ETEE 53 FIANY TS DRET

ICRIZ L. DDORDEER, REHEE, HEDDD
RERDERICDONT, EEAHEBEIEOONG
Molce PBLEELBEDSORMRBOONLEE
(BDIZ3a77 10 k) &, PDEED 48%, X b
Z7BED37.3%, ETERED 34%THholze &Y
ZLRESNLERITEI N, MFEEHE, RBEHX,
BEIRIEE ChDlc. BRREIT, PDETTAHS OIS
TPHEIUOETDEETEHEODROELHEN SN &
ICBEINETHY, INODBEICITDODHERD
BEZEEL, BUARNTEDLOEET DHE
s,

ffiRE (Beck Depression Inventory; BDI) (DERGE

Movement Disorders Vol. 22, No. 5, 2007, pp. 666-672
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TABLE 1. Patient characteristics

Abstract

Characteristic PD (N = 354) Dystonia (N = 83) ET (N = 53) Test statistic P value
Disease subtype 86% Tremor 68% Focal -
14% Akinetic 27% Segmental
5% Generalized
Age (yr) 70.3 (9.6) 62.8 (12.0)* 67.5(11.0) F(2, 487) = 20.00 <0.001
% Men 59.10% 35.9%" 54.70% X? (2, N = 490) = 13.12 <0.001
Education (yr) 14.4 (6.7) 14.6 (2.8) 14.2 (2.5) F (2, 469) = 243 0.864
Daily L-dopa equivalents (mg) 665.5" (432.2) - -
% on Antidepressants 39.6% 32.1% 32.0% x> (2, N = 479) = 2.29 0.318
Symptom duration (yr) 8.0 (5.7)° 12.7 (11.2)¢ 16.3 (17.9) F (2, 389) = 16.04 <0.001
Hoehn and Yahr stage 2.9 (0.9) - -
UPDRS-motor 39.9 (14.4) - -
Unified Dystonia Rating Scale - 14.7 (16.7)

Clinical Rating Scale for Tremor-motor

- - 25.9 (12.9)

Values are expressed as mean (SD).
For statistical tests, significant at P < 0.05.

“Compared with PD and ET.

87.2% of PD patients were taking L-dopa/carbidopa.
“Compared with dystonia and ET.

dCompared with ET.

UPDRS, Unified Parkinson’s Disease Rating Scale.

TABLE 4. Percentage of patients endorsing individual BDI symptoms, by group

BDI item no. Item description PD Dystonia ET x> Statistic' P value
1 Mood 22 229 17.0 0.79 0.67
2 Pessimism 30.8 244 29.4 225 0.33
3 Sense of failure 11.0 14.5 13.2 0.87 0.65
4 Self-dissatisfaction (anhedonia) 65.0 60.2 54.7 2.42 0.30
5 Guilt 9.0 133 11.3 1.44 0.47
6 Punishment 6.8 4.8 5.7 0.48 0.79
7 Self-dislike 16.4 20.5 17.0 0.80 0.67
8 Self-accusations 24.0 24.1 26.4 0.15 0.93
9 Suicidal ideation 10.2 8.4 17.0 2.76 0.25
10 Crying 229 19.3 20.8 0.57 0.75
11 Irritability 432 48.2 28.3 5.55 0.06
12 Social withdrawal 21.8 21.7 26.4 0.60 0.74
13 Indecisiveness 44.5 31.3 34.0 5.94 0.05
14 Body image change 30.2 38.6 26.4 2.81 0.25

15 Work difficulty 79.1 68.7 60.4 11.05 0.004*
16 Insomnia 60.2 55.4 56.6 0.77 0.68
17 Fatigability 85.0 759 774 5.07 0.08
18 Decreased appetite 339 19.3 26.4 7.26 0.03
19 Weight loss 274 27.7 22.6 0.56 0.76

20 Somatic preoccupation 514 44.6 28.3 10.27 0.006*
21 Loss of libido 50.3 53.0 50.4 0.45 0.80

Note: The percentage of nonzero scores on the individual items is shown as an indicator of the frequency of

these symptoms.

"For all x* tests, df = 2 and N = 490.

*Significant at P < 0.01.
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Malignant Melanoma in Early Parkinson’s Disease:
The DATATOP Trial

*Radu Constantinescu, MD, Megan Romer, MS, Karl Kieburtz, MD, MPH, and
the DATATOP Investigators of the Parkinson Study Group

*Department of Neurology, University of Rochester Medical Center, Rochester, New York, USA

N=FVRBEICEITOEMECEBORERICD NEREAEKBCAVRXIERELIISS, AEEE

WT, REBONT\DEZET —FICIIFELNAON
5, BUHBRBEOREICLARR/N (L-R/N) BENRc
TRENCDNTIE, BRNBSNTE Tz, KHF T,
DATATOP BREREAER IR — h CERHONICITNTDE
MEeRES [N=5 REH” 3.691 A-FTHIE
)] ZHEL, BENLGREAZFITHRESNTD

3,691 AN FETIF1.5EFDEENFHEIND] &
tEg L, BEMMLIZERELL (standardized
event ratio) |&3.3 (95%EFEXE: 1.1 ~7.8) T
HY), BHEEBEOEREXRIIREANEFRTTANEINDE
FUEBNWZENRENT, L-RNNBEEEBHEERE
DREREXRDBICEEIIRDONLEN DI,

FHFEER [N=1.5 (DADATOP =B J/R— hh'EE

Movement Disorders Vol. 22, No. 5, 2007, pp.720-722

LEAEE) BHEeRE, N—F2VU %K, LRE/N (L-R/Y)
TABLE 1. Number of person-years and malignant melanoma cases observed in DATATOP
Prior to levodopa After levodopa
Women Men Women Men

Age
category Person- No. of Person- No. of Person- No. of Person-

(yr) years cases years cases years cases years # Cases
30-39 16.6 0 12.3 0 3.0 0 12.6 0
40-49 49.5 0 82.0 0 51.8 0 84.0 0
50-59 130.2 0 206.0 0 127.2 0 254.0 0
60-69 272.6 1 436.2 1 238.9 0 563.1 0
70-79 110.5 0 280.5 0 224.6 1 446.2 2
80-89 15.0 0 6.8 0 18.8 0 48.2 0
Overall 594.4 1 1023.9 1 664.3 1 1408.0 2
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Isolated Frontal Disequilibrium as Presenting Form of
Anti-Hu Paraneoplastic Encephalomyelitis

*Yaroslau Compta, MD, Francesc Valldeotiola, MD, PhD, Xabier Urra, MD, Beatriz Gémez-Ansén, MD, PhD,
Lorena Rami, PhD, Eduardo Tolosa, MD, FRCP, and Francesc Graus, MD, PhD

*Department of Neurology, Institute of Neurosciences, Hospital Clinic i Universitari de Barcelona, Barcelona, Catalonia, Spain

T HU VA EDRBRERIIRE X< AONDEREER
MERBEDOEDTHY, HEMISUIAMERES
Z29 D, AT, 3 WBICHIZWUETHDSTES
DHNMHONTE 69 MDBMEICDNTHRET Do B
FHFFRIE, AIERMETEREZRHES/NTRES
TORELISHIEETHY, ZDMOAMRLELTISA

FiRZBRL, M HUMREZTO/cEZ S, RIS
B THhOf. £8 PET TRESN/ZHRD 2 DOME
RUVNEeERLIcEZ S, AAZMBENERS
Nico COBEBIIRORTOA NREENESREREZ
RlFfco 1 FROBRTEBISERREICHD, I,
SITBSVARDEZBERISERILL TS, ZBH

B BEOEBNBOHONDICTELNL D,
B MRITI3, mRAREEERRICSESZNBDOS
nice EMGRETII, ERLHHEB R IRELED
ERHONLEH Dfc EITHEPHTHDIEE MRI

ZMD MRITIE, BEOSESENEZEFLTNDDAT
Hofco BRMTETDRNSITEEDEAIZRE L
T, BEEBLHEENZER I DLENHD,
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FIG. 1. MRI findings: (A) Initial FLAIR (TI= 2500; TR = 9000;
TE = 114; thickness = 5) axial MR image shows hyperintensities at
the level of the medial temporal lobes, mainly involving amygdalas
(image suggestive of limbic encephalitis); (B) Follow-up (after 10
months) axial FLAIR (TT = 2500; TR = 9000; TE = 114, thickness =
5) shows persistent, but less marked hyperintensity of the amygdalas;
(C) Initial DWI (TR = 3500; TE = 94; b = 1000; thickness = 5) axial
MR image shows increased signal intensity in the left putamen; (D)
Follow-up (after 10 months) DWI (TR = 3700; TE = 94; b = 1000;
thickness = 5) shows persistent hyperintensity in the left putamen.
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Cell Type-Specific Neuronal Loss in the Putamen of
Patients with Multiple System Atrophy

*Kenta Sato, MD, Ryuji Kaji, MD, PhD, Sadayuki Matsumoto, MD, PhD, and Satoshi Goto, MD, PhD

*Department of Clinical Neuroscience, Institute of Health Biosciences, Graduate School of Medicine,
University of Tokushima, Tokushima, Japan

HILZa—1) > (calcineurin; CaN) dLual>
TPEFILNZ R TTZ— (choline acetyltrans-
ferase; ChAT) (X9 DAz, /N—F2V 8
SZMEMRE (multiple system atrophy with pre-
dominant parkinsonism; MSA-P) DEI&HI1ZITRIC,
W BIOBFAES 2T S MR REEBIEZ DT
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ZENFKEES NI, SEIDHMREHDS, MSA-P BEDIR
FAEZ1—-0OUIS, SREEMEICHL, MREICHBENG
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FIG. 1. Immunohistochemical findings on the posterior putamen in autopsy specimens from normal controls and MSA-P patients. (A, B)
CaN-staining of the lenticular nuclei of a control (A) and an MSA-P patient (B). In the control there was strong, diffusely-distributed CaN labeling
throughout the putamen (A). In contrast, CaN labeling was markedly diminished in the dorsolateral portion (asterisk) of the MSA-P putamen (B). (C,
D) Control specimen. Light microscopic findings on striatal neurons stained for CaN (C) and ChAT (D). ChAT™" neurons are indicated by open circles.
The insets are high-power images of striatal cells positive for CaN (C) and ChAT (D). (E) MSA-P specimen. Distribution of ChAT* neurons in the
posterior putamen. Adjacent sections were stained for ChAT and CaN, and then ChAT™ cells (red dots) were plotted on the section stained for CaN.
Note that many ChAT™" cells were localized in the dorsolateral area devoid of CaN labeling. (F-H) MSA-P specimen. Light microscopic findings on
the posterior putamen stained for CaN (F, G) and ChAT (H). The ventromedial portion (F) contains a substantial number of CaN* neurons. On the
serially-adjacent sections stained for CaN (G) and ChAT (H), ChAT™ cells are normally distributed in the dorsolateral portion where CaN™ cells are
severely depleted. ChAT™ neurons are indicated by open circles (H). Corresponding vessels are indicated by (v). (I) Cell density of CaN™ neurons
in the posterior putamen. Compared to the controls (Con) (unfilled column), CaN " neurons were well preserved in the ventromedial area (VM) (striped
column) of patients with MSA-P (MSA); however, their number was severely reduced in the dorsolateral portion (DL) (closed column). *P < 0.001
by the two-tailed Student t-test. (J) Cell density of ChAT* neurons in the posterior putamen. Compared to the controls (Con) (unfilled column),
ChAT™ neurons were spared in both the ventromedial (VM) (striped column) and dorsolateral (DL) (closed column) portions of the posterior putamen
in patients with MSA-P (MSA). Abbreviations: Put, putamen; GPe, globus pallidus externus. Scale bars: A, B, E = 2.5 mm; C, D, F-H = 100 pm;
insets in C, D = 50 pm.
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Diagnostic Indicators of Restless Legs Syndrome in Primary Care Consultations:
The DESYR Study

*Anne Crochard, PhD, Abdelkader El Hasnaoui, MD, PhD, Denis Pouchain, MD, Dominique Huas, MD,
Isabelle Arnulf, MD, PhD, Jean Krieger, MD, Eric Lainey, MD, Philippe Le Jeunne, MD, Damien Leger, MD,
Stéphane Schuck, MD, Nathalie Texier, Frangois Tison, MD, PhD, and Jacques Montplaisir, MD, PhD

*Laboratoire GlaxoSmithKline, Marly-le-Roi, France
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TOZRNRT T4 TF—5NEBBICIE, FHBESME
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(International Restless Legs Syndrome Study Group)
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D 12.9% TR SNz RLS EEEX A7 DHREIS
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TABLE 1. Demographic and clinical characteristics of the Symptomatic, Consulting, Included, and RLS Populations

Symptomatic population

Consulting population

Included population

RLS population

(N = 95,422) (N = 2,049) (N = 1,293) (N = 537)

Age (years)

<25 5,143 (5.4%) 28 (1.4%) 11 (0.9%)

25-34 7,367 (1.7%) 100 (4.9%) 59 (4.6%)

35-55 27,292 (28.6%) 495 (24.2%) 306 (23.7%)

55-64 17,478 (18.3%) 403 (19.7%) 261 (20.2%)

=65 38,142 (40.0%) 1,023 (49.9%) 656 (50.7%)
Sex

Male 29,770 (31.2%) 620 (30.3%) 380 (29.4%) 137 (25.5%)

Female 65,652 (68.8%) 1,429 (69.7%) 913 (70.6%) 400 (74.5%)
Diagnosis given in

Population L N = 61,685 N = 1,355 N =873 N = 385

Venous insufficiency 47,204 (76.5%) 1,110 (81.9%) 697 (79.8%) 312 (81.0%)

Varicose veins 4,806 (7.8%) 115 (8.5%) 69 (7.9%) 39 (10.1%)

Other 9,675 (15.7%) 130 (9.6%) 107 (12.3%) 42 (10.9%)
Diagnosis given in

Population S N = 40,568 N =936 N = 567 N =216

Insomnia 39,257 (96.8%) 909 (97.1%) 553 (97.5%) 211 (97.7%)

Other 1,311 (3.2%) 27 (2.9%) 14 (2.5%) 5(2.3%)

RLS, restless legs syndrome.

TABLE 2. Subjects fulfilling IRLSSG criteria for RLS in the study populations®

RLS
diagnosis

Prevalence (%)

Adjusted
prevalence (%)

Relative risk

N
Population C 139
Population S 567
Population L 873
Population LS 147

16
216
385

80

11.5 [6.2;16.8]
38.0 [34.0;42.0]
44.1 [40.8:47.5]
54.4 [46.3;62.4]

12.9 [7.2;18.4]
35.5 [31.5;39.5]
42.6 [39.2:45.9]
54.9 [46.8;63.0]

1
2.65 [1.75-4.00]
3.31 [2.20-4.96]
3.93 [2.46-6.27]

“Adjusted prevalence values correct the unadjusted figures according to age and sex. Prevalence values and relative risks are presented with 95%
confidence intervals. IRLSSG, International Restless Legs Syndrome Study Group; RLS, restless legs syndrome.
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Predicting the Cost of Parkinson’s Disease

*Paul McCrone, PhD, Liesl M. Allcock, MD, and David J. Burn, MD

*King’s College London, Centre for the Economics of Mental Health, Health Services Research Department, Institute of Psychiatry,
London, United Kingdom

24

IN—F ) 9F (Parkinson's disease; PD) I3Z4&
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IN—=F2 %, OAX MER, FEF

Direct social care
£660
(5%)

Direct health care
£2,056
(15%)

BFPARFERELIz. BB —EXOE[FIX b
(N=ZZA 2 EEHREROIR MDOEE) $1 AD
7=')£13,804 (= 3,204,000 M) Tholze ZDD
B, ERT—EXOIZ KNI 20%, Fik/ KAZELD
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SREBRIRECH DTz F/e, AXNDBERBFARFISHE
Bl (BHEOAN IR IS, BERENES, >DOF
Thol,
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Informal care
£11,088
(80%)

FIG. 2. Distribution of annual service costs.
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Olfactory Loss May Be a First Sign of Idiopathic Parkinson’s Disease

***Antje Haehner, MD, Thomas Hummel, MD, Cornelia Hummel, MD, Ulrike Sommer, MD,
Susann Junghanns, MD, and Heinz Reichmann, MD

*Department of Neurology, University of Dresden Medical School, Germany
**Smell and Taste Clinic, Department of Otorhinolaryngology, University of Dresden Medical School, Germamny

REDAFTZTIE, REREETAEREE/NN—FV
% (idiopathic Parkinson’s disease; IPD) M Z < %48
DHRETHDENDRBIZI/FEINTD, XAFTDE
I, FRMORERBERNAONDEEZERRIICE
MEAEL, 4 FEICIPDZRELZBEDESEZES
MITBDIETHD, N—RTAUBIIE, REREICHN

BREZREEL/C, 4 FROFREFHRETII, FEM
IREHRN A ONIRERED 7% ERKRZ IPD 25
ELTLVeo BIMERDEAELZHDE 13%NEHE
Be2llc. SRDT—700, RERELMOREE
2HAING, IPDREIVRIDRAI)—Z2TH'E
BECHDIENTIREND,

Z, BEORBSBZRIXAL '2I-FP-CIT SPECT &
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TABLE 1. Comparison of follow-up UPDRS results (right)
and baseline UPDRS, TCS, and SPECT findings (left) from
30 subjects with olfactory loss

Baseline 4-Year
follow-up
No. UPDRS TCS SPECT UPDRS

1
2
3
4
5
6
7
8
9

Columns represent results of a diagnostic tool each: UPDRS III,
neurological examination; TCS, transcranial sonography; '**I-FP-CIT
SPECT, Single Photon Emission Computed Tomography with '**I-FP-
CIT. Rows represent subjects; cells represent individual results.

Test results are indicated by the shading/patterns of cells: light
gray = normal, dotted = borderline (UPDRS III: 3 to 5 points; SPECT:
>1.5 standard deviations [SD] below mean normal values), dark =
pathological (UPDRS III: >5 points; TCS: hyperechogenity; SPECT:
>2 SD below mean normal values). White areas indicate that the test
had not been performed. IPD = patient who developed IPD. Please see
text for details on individual patients.
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Sweating in Parkinsonian Patients with Wearing-Off

***Ville Pursiainen, MD, Tarja H. Haapaniemi, MD, PhD, Juha T. Korpelainen, MD, PhD,
Kybsti A. Sotaniemi, MD, PhD, and Vilho V. Myllyls, MD, PhD

*Department of Neurology, Peijas Hospital, Vantaa, Finland
**Department of Neurology, Oulu University Hospital, Oulu, Finland
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IN—F2V " (Parkinson’s disease; PD) B&(CId
BESRREENZ < ADND, DEIOHFICHINT,
—ERDIEEBNE R (T EBNEIRE ELICEET DA AENM
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1o, BEDERKIKAEIL, Unified Parkinson’s
Disease Rating Scale (UPDRS) MDE&H X7 ICE
OF, 1 HBIEICFHAL . BMRAEET DL 48

BOBICETEITBML 2. Wearing-off HFRD&A S
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RKhEsN/MDF :p=0.007, £F :p=0.004,
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BECTIIETERIZERM LGN DIz, 2BREBEDHETE
I&, motor fluctuationd&oNENEE LY B,
motor fluctuation D&HNDEBETERICEZN DI
[ZF (p<0.001), &F (p<0.001), |AIFERK
h&oNEFE (p=0.008)], AHARDIER, FEFH
wearing-off RREEEL CTEET D EMEONI
Ayl
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Abstract

FIG. 1. UPDRS motor scores and sweating of the initially affected
hand in patients with (W) and without (O) wearing-off. Values pre-
sented as medians. P-values calculated using the Friedman test (within
groups tests) and General Linear Model for repeated measures (be-
tween groups tests).

TABLE 2. UPDRS motor scores and sweating (g/m?/hr) in patients with Parkinson’s disease
with (n=16) and without (n=15) wearing-off and healthy control subjects (n=16)

With wearing-off

Without wearing-off Healthy controls

UPDRS motor score
Baseline
Lowest UPDRS motor score
Highest UPDRS motor score
Sweating
Initially affected hand
At baseline
At lowest UPDRS motor score
At highest UPDRS motor score
Left hand
At baseline
At lowest UPDRS motor score
At highest UPDRS motor score
Right hand
At baseline
At lowest UPDRS motor score
At highest UPDRS motor score
Chest
At baseline
At lowest UPDRS motor score
At highest UPDRS motor score

31 (22-36)
14 (11-20)
33 (23-42)

7.3 (4.8-9.1)
7.6 (5.3-9.5)
8.9 (5.7-11.3)*

7.3 (4.6-10.5)
6.4 (4.6-9.2)
8.4 (6.1-11.0)*

6.1 (4.2-7.8)
6.0 (3.9-9.6)
8.0 (5.0-12.5)<

3.6 (3.0-6.7)
37 (3.1-6.4)
4.6 (2.7-8.2)

17 (11-19)
16 (10-18)
17 (11-20)

5.5(43-9.1)
4.9 (4.3-9.3)
6.0 (4.0-8.8)°

6.0 (4.6-10.9)
5.5 (4.3-10.3)
6.2 (4.3-9.2)°

5.5 (4.0-7.0)

5.9 (3.6-11.9)
6.3 (4.6-10.0)
6.0 (4.5-9.4)

5.5 (4.0-7.0)

3.4 (3.0-4.0)
3.2(23-4.3)
2.3(3.4-43)

Values are presented as medians (interquartile range).
P < 0.01 comparing values at highest and lowest UPDRS motor score with each other (Wilcoxon).
®P < 0.05 for comparison between patients with and without wearing-off (Mann-Whitney U).

‘P < 0.01 for comparison between PD patients and the healthy controls (Mann—Whitney U).

4P < 0.05 comparing values at highest and lowest UPDRS motor score with each other (Wilcoxon).
°P < 0.05 for comparison between PD patients and the healthy controls (Mann—Whitney U).
UPDRS, Unified Parkinson’s Disease Rating Scale.
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The Entity of Young Onset Primary Cervical Dystonia

*Vasiliki Koukouni, MD, Davide Martino, MD, Gennarina Arabia, MD, Niall P. Quinn, MD, and
Kailash P. Bhatia, MD

*Sobell Department of Motor Neuroscience and Movement Disorders, Institute of Neurology,
University College London, London, United Kingdom
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TABLE 1. Summary of demographic, clinical details, and
investigations of 76 patients with young onset cervical

dystonia

Demographic, clinical details, and
investigations

No of patients

Total number of patients
Male
Female
Age of onset (years)
Family history of tremor and/or dystonia
Past medical history
Depression and/or anxiety attacks
Injury or surgery involving the neck
=12 months before onset
Other
Onset
Head turning
Head turning and pain
Head tremor
Pain
Course
Stable
Stable after an initial deterioration
Deterioration after a period of stability
Remissions
Type of cervical dystonia
Torticollis
Torticollis + laterocollis
Torticollis + retro/anterocollis
Laterocollis
Retro/anterocollis
Side of torticollis/laterocollis
Left
Right
Other sites of dystonia
Arm tremor
Arm dystonia
Blepharospasm
Axial dystonia
Generalized dystonia
Investigations
MRI/CT
DYTI

Treatment
L-Dopa
Trihexyphenidyl
Benzodiazepines
Botulinum toxin

76
42 (55.3)"
34 (44.7)
21.03 (SD * 5.8)
20 (26.3)

18 (23.7)

13 (17.1)
9 (11.8)

57 (75)
17 (22.4)
13 (17.1)
6(7.9)

25 (32.9)
17 22.4)

8 (10.5)
23 (30.3)

67 (87.2)
15 (19.7)
13 (17.1)
4(5.3)
3(3.9)

40 (52.6)
31 (41.9)
23 (30.26)
10 (13.2)
10 (13.2)
1(1.3)
1(1.3)
1(1.3)

34 (44.7)
15 (19.734)
negative: 15 (100)

13 (17.1) resp”: 0

40 (52.6) resp: 4 (10)
26 (43.2) resp: 10 (38.5)
56 (73.7) resp: 43 (76.8)

“Values in parentheses are in percentages.

PResp: response.
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Long-Term Cognitive Profile and Incidence of Dementia After STN-DBS in
Parkinson’s Disease

*Selma Aybek, MD, Aline Gronchi-Perrin, Alexandre Berney, MD, Sabina Catalano Chiuvé,
Jean-Guy Villemure, MD, Pierre R. Burkhard, MD, and Frangois J.G.Vingerhoets, MD

*Service de Neurologie, CHUV, Lausanne, Switzerland
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FIG. 2. Kaplan-Meier curve of the incidence of dementia. y-axis:
Proportion of PD without dementia; x-axis: Time course after the
operation (months). Each step down represents one patient who devel-
oped dementia and each cross represents the time point of the last
follow-up for each patient who did not develop dementia.



Hallucinations Executive Function (CI)

Age (years)

20
X
18-
16+ °
14 ° (e) T
°
12 () X
o
104 e o XX
° oo ) u
8- Y )
o ® X
6 'Yy
o = X
44 [ ) -
() l¢]
2+ we o
o®
0oL— e
2 &
| |
14 e B %
0
90
4 X
80 o® X
° . o T
G0 X
704 ° .. Ox ]
v &
| 1
% = o
601 o
at
[
50- %
o ®
40
30

FIG. 3. Baseline findings associated
with postoperative dementia. Patients
who did not develop dementia (PD: black
circles) are compared with those who
developed it (PDD), at 6 months (white
circles) or thereafter (crosses). (A) Base-
line Executive function score; (B) Base-
line Hallucination score; (C) Age at op-
eration. Although means (black squares)
and SD (error bars) lead to significant
differences, there is a substantial overlap,
preventing discrimination between the
two groups. In addition, there is no dif-
ference between PDD developing de-
mentia at 6 months and those developing
it at 3 years.
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Myocardial Sympathetic Degeneration Correlates with
Clinical Phenotype of Parkinson’s Disease

*J6rg Spiegel, MD, Dirk Hellwig, MD, Georgios Farmakis, MD, Wolfgang H. Jost, MD,
Samuel Samnick, PhD, Klaus Fassbender, MD, Carl-Martin Kirsch, MD, PhD, and Ulrich Dillmann, MD

*Department of Neurology, Saarland University, D-66421 Homburg/Saar, Germany

FFEM/ \—F > 5% (Parkinson's disease; PD) |4,
FRESERICEDE, IRMMEMUE (tremor-dominant
type; TDT), &3 - E#EEY (akinetic rigid type; ART),
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D PDIZHNT, MIBG > F TS T4 TRIELIIDAE
DRREERNTMELE LT, PDE%& 102 flC MIBG
L UF T T 1 %&NEFT LTz, Hoehn and Yahr (HY) T
HR1IDEEIT ST B, mWEIIZ 22 6, HJE I KU
IV IZ 23 BICH Dl 1LFFD MIBG £faZE=21td 5/
&, /%8 (heart-to-mediastinum; H/M) o>

MIBG &£#&l3, ART &7=l3 MT MDEZEXVUE TDT D&
BCTERIIENM D (p <0.05, ANOVA), F/=, HY
DEFRBICHINT, LD MIBG £1&lL, BE (p <
0.05, Spearman MO#fE8) HKXUEHE (p < 0.05) D
BEECBRICERLL, FIERHRE X 23R BHR
HOEEESIIMEBLEN D, DHAZEGREMIS
BRSIVEROEEEEERGHEBERLIEZED
5, ETL/ZPD BXIURHPD DWLVITNICHINTE,
DHRREAREMCEE - BiRERIIBERICERHT D
ZENTREBEIND, DHRBEREME/N—FVU Y
BOREOBICIE, ZDLOBHEBIIRHONEND

MEEZETBE LTz HY DI NTORHBICENT, 0D T,
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TABLE 1. Demographic data of patients

H&Y H&Y H&Y stages All

stage 1 stage 2 3 and 4 stages
N 57 22 23 102
Females 25 7 14 46
Males 32 15 9 56
Age (range) 37-78 40-77 48-78 37-78
Age (mean SD) 5710 59 =10 63 £ 10 59 =10
UPDRS part III 102 16 = 4 37 =11 18 =12

H&Y stage = Hoehn and Yahr stage.?® No patient was at H&Y stage
5. Due to the small case number of patients at H&Y stage 4 (n = 7) we
combined the patients at H&Y stage 3 (n = 16) and H&Y stage 4 (n =
7) to one single group. N = number of patients. UPDRS part III = part
IIT (motor part) of the Unified Parkinson’s disease rating scale (UP-
DRS).!? Antiparkinsonian medication had been stopped 12 hours be-
fore UPDRS scale was rated.

TABLE 2. Results

H&Y stage 1 H&Y stage 2 H&Y stages 3 and 4 All stages Control group
MIBG uptake 1.51 £0.29 141 £0.28 1.31 £0.23 145 £0.29 2.03 £0.12

MIBG ART patients 1.38 £0.28 1.25+0.18 1.32 £0.27 1.33 £0.25
MIBG MT patients 142 £0.26 n. p. 1.29 £ 0.16 140 £0.24
MIBG TDT patients 1.72 = 0.21 1.64 = 0.34 n. p. 1.68 = 0.25
. r = —0.46; r= —0.80; r= —0.43; r= —0.56;

MIBG versus hypokinesia P < 0.001 P < 0.001 P <005 P < 0.001
L. r = —0.40; r= —0.53; r=—0.42; r=—047,

MIBG versus rigidity P < 0.0l P <005 P <005 P < 0.001
. r = +0.25; r=—0.13; r=—0.14; r = +0.06;

MIBG versus resting tremor P =006 P =056 P =053 P =049
r= +0.02; r = +0.10; r= —0.24; r= —0.02;

MIBG versus postural tremor P =091 P = 0.66 P =027 P =080

Unless otherwise declared, all values are represented as mean = SD. MIBG uptake = myocardial MIBG uptake. MIBG ART patients = MIBG
uptake of the ART patients; in the same manner MIBG MT patients and MIBG TDT patients. MIBG vs. hypokinesia = correlation between MIBG
uptake and severity of hypokinesia; in the same manner MIBG vs. ridigity, MIBG vs. resting tremor, MIBG vs. postural tremor; n. p. = calculation
of mean = S.D. was not possible due to a low case number (n < 6).
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CERE-120 (k& b neurturin #1222 AAV2 X7 X—) D
RN AC Y ST LD

RO AEEIE R ERE R OMEMELI RIS

Striatal Delivery of CERE-120, an AAV?2 Vector Encoding Human Neurturin,
Enhances Activity of the Dopaminergic Nigrostriatal System in Aged Monkeys

*Christopher D. Herzog, PhD, Biplob Dass, PhD, James E. Holden, PhD, James Stansell III, Mehdi Gasmi, PhD,
Mark H. Tuszynski, MD, PhD, Raymond T. Bartus, PhD, and Jeffrey H. Kordower, PhD

*Ceregene, Inc., San Diego, California, USA
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Neurturin (NTN) (AR /N2 AREN — 1 —O D58
NEBEEFERFTHD, CERE-120 (3~ NTN E&EmF
ROV T /BEHED IR 2 B (adeno-associated
virus type 2; AAV2) XU %5 — (AAV2-NTN) Th'J,
RE, N—F2VURDEEESLCHEMNEDONT
VD, AR TS, BEJREDR/NIVHARET DS
ETILETIVLICHENT, AAV2-NTN OEYEHEEZSE
M/ BEMERS L, ST AT FILORAIDRER
BEWHRIC AAV2-NTN ZFAL, JFALTOVENVEIE
BHILDIRE LTz, SFAD 8 1 B#%E, BEBRRERW
ICNTN DBWEIRNERESI Nz, 4 HhBEBLU 8 »
B#%D ['*FIDOPA PET EZETIE, IBFAMELE

BRLUI-IBE, FARDERAICH T ['SFIDOPA %
AAV2, EfEFA%E, neurturin, CERE-120,

BAMEZEMICBREICIEBML TSI ENBESHIC
Bolce &, EAAD 8 nB&, AAV2-NTN EARID
MRAETIIIEAMELBL T, FO KBRIEEER
RERICEMEFEDBER SRS F O KR EESR
RERICHEMEBOEBNNRES N, I, BE
ICHITD) BRSNS T FIVERE T T —EDRE
Ricts, s@<EE LS T Ve, EBREFIAHT
I3, AAV2-NTN DBXICHITDBELIERIIRBHONE
mofc. MEMICINODERIS, R/NIFEMLR
HIRFMARICNT D NTN OBERENRE—HL, &
fo, N=F2V AROERICEHITD AAV2-NTN DEHR
MZaXFIBDIET U RZENMIDEDTHD.
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FIG. 3. Coronal sections through the
striatum (left) and substantia nigra (right)
of each animal illustrating enhanced la-
beling for TH in the AAV2-NTN in-
jected hemisphere. Scale bar = 5.0 mm
for striatal sections, and 0.1 mm for ni-
gral sections (X 10). Quantitative analy-
ses of mean TH staining intensity and
mean number of TH positive cells in the
substantia nigra are also presented.

FIG. 5. Photomicrographs illustrating
enhanced cytoplasmic pERK 1/2 labeling
in the substantia nigra of the AAV2-NTN
injected hemisphere compared with the
uninjected control side (Monkey 202;
median response) and results from quan-
titative analysis of pERK 1/2 labeling in
all animals (Mean = SEM).
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IN—F 2V RICBIT ST AR (freezing) O THIAT :
B 6,620 HlodHE

Predictors of Freezing in Parkinson’s Disease:
A Survey of 6,620 Patients

*Michael Macht, PhD, Yvonne Kaussner, MSc, Jens Carsten Méller, MD, Karin Stiasny-Kolstet, MD,
Karla Maria Eggert, MD, Hans-Peter Kriiger, PhD, and Heiner Ellgring, PhD.

*Department of Psychology, University of Wiirzburg, Wiirzburg, Germany

IN—F 2V REE 6,620 fIDAEBET—YERRIC, VEFEEEFRNIVFPIZIMZRALTNDEETS

I ARR (freezing) C&FHn, 1A, BREAR, /X\—F
I URODEENEEE, fN—F U REDRE
[CDNTHEEILTze BED 47%13, BENSERRRIIC
ITLARREFEHRL CWVDERE Lo ODRT A YD
EFRAFDER, 9 <AHRRISKRIBOBHRBES L UTH
HIDETEBRICEET DI ENBEOMNICE DI, T
<ABEFRDIEY—RIIREIIEBRICZ<AHON,
LIRR/N (L-R/N) 1SNz, TUF DRy, PRFD

mofce —7, BEDTERZIREEEZEZTN\DEET
i3, T<ABRROBEHENEN Do L-RINEHA
SND—MBBHT/N—F 2V VREICDNTE, T<&
RREDADHEBIIFRDONLEN Dfc. T<AHRRII,
BEDLEEDE (quality of life) ZBELETFSEDZ
ENBLMENTEY, e, SEIDT—FTELREN
fefDIC, BERHfHZzt DBECIEIRBERDRRIC
8578, BUEHUWEZRRET DBENDHD,
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SERT, SBEERT (motor block), BIRETF, RERTF, BEEEMN

Disease Duration < 8 years Disease Duration >= 8 years
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104 104 FIG 1. Proportion of patients re-
0 0 porting regular freezing episodes

as a function of subjective disease
severity, disease duration, and
sex (n = 6,210).
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